Abstract-Substituted 2-methyl-2%-nitro diaryl compounds in the benzo[b]thiophene series were prepared by palladium-catalyzed, two-step, one-pot borylation/Suzuki coupling (BSC) reaction in good to high yields. The borylation reaction was performed on methylated 6-bromobenzo[b]thiophenes using pinacolborane and was followed by in situ Suzuki coupling with substituted (CF 3 , OMe) 2-bromonitrobenzenes. The compounds obtained were cyclized to the corresponding ring A substituted thienocarbazoles which can have biological activity or/and be used as biomarkers due to their fluorescence properties and possible DNA intercalation.
Introduction
The synthesis of heteroannellated carbazoles continues to attract a lot of interest due to the expected biological activity of these products. Thienocarbazoles, bioisosteres of the natural anti-tumor pyridocarbazoles (ellipticine and olivacine), are interesting targets not only for biological activity but also to be used as biomarkers due to their fluorescence properties 1 and possible DNA intercalation. We have already developed several convergent ring B routes for the synthesis of methylated thienocarbazoles by intramolecular cyclization of precursors obtained either by C C 2 or C N 3 palladium or copper-catalyzed cross couplings.
In the C C cross coupling route we have described the synthesis of nitro precursors of ring A unsubstituted thienocarbazoles from bromobenzo[b]thiophenes by a one-pot, three-step reaction (bromine-lithium exchange, boron transmetalation and Suzuki coupling) in moderate yields. 2 We report here an improved synthesis of nitro precursors of ring A substituted (CF 3 , OMe) thienocarbazoles by palladium-catalyzed, two-step, one-pot borylation/ Suzuki coupling (BSC) reaction 4 in good to high yields (50-80%). To our knowledge it is the first time that this methodology is applied to the synthesis of 2-methyl-2%-nitro biaryls.
Results and discussion
Tri-or tetramethylated 6-bromobenzo[b]thiophenes 1a or 1b were boronated using pinacolborane and this was followed by in situ Suzuki coupling with substituted (CF 3 , OMe) 2-bromonitrobenzenes (Scheme 1). The nature of the substituents ortho to the bromine atoms on both aromatic rings, methyl as EDG on the component to be boronated and nitro as EWG on the coupling component, proved to be suitable for this reaction and in agreement with the rules postulated by others. 4 The yield obtained in the synthesis of compound 2c is probably due to the lower reactivity of compound 1b as we have already noticed in C N coupling reactions. 6 The nitro compounds 2 were then cyclized to the corresponding new linear thienocarbazoles 3 in moderate to good yields, using triethylphosphite as shown in Scheme 2.
In the synthesis of 3a and 3b only vestiges of the N Et compounds were observed in the 1 H NMR of the crude mixtures. The N Et derivative of 3b was isolated in 10% yield, lowering the yield of the N H compound.
Conclusion
We have applied the BSC reaction to the synthesis of new 2-methyl-2%-nitro biaryl precursors of tetracyclic heteroaromatic systems which can have biological activity and/or can be used as biomarkers. This reaction proved to be compatible either with additional electron donating (OMe) or withdrawing (CF 3 ) groups which are known by their importance in the solubility of the molecules and in biological activities. tube was charged under Ar with the 6-bromobenzo-
[b]thiophene 1a or 1b (1 mmol) in dioxane (2-3 mL), Et 3 N (4 equiv.), Pd(OAc) 2 (5 mol%), 2-(dicyclohexylphosphino)biphenyl (20 mol%) and pinacolborane (3 equiv.) and the mixture was heated at 80°C for 1 h. After cooling, water (2-3 mL), the substituted 2-bromonitrobenzene (0.7 equiv.) and Ba(OH) 2 .8H 2 O (3 equiv.) were added, and the solution was heated at 100°C for 90 min. After cooling, water and CH 2 Cl 2 were added. The phases were separated, the aqueous phase was extracted with more CH 2 Cl 2 and the organic phase was dried (MgSO 4 ) and filtered. Removal of the solvent gave a brown solid which was submitted to column chromatography using solvent gradient from neat petrol to 10% ether/petrol to give compounds 2 as solids which were recrystallized from ether/petrol. 
